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Antimonv and other metal anomalies south of Stlbnite, Vallev Countv, Idaho

By 0. C. Curt in and H. I). King

ABSTRACT

Results of geochetnical investigations south of Stibnite, Valley County, 

Idaho, shov that the distribution of Sb, As, Au, Zn, Ag, and MO in mull ash 

and of Hg in soil forms a highly anomalous area which is more than 1,5 km 

long and 1 km vide along the trace of the Meadow Creek fault, a major north- 

striking fault zone. In the report area the Meadow Creek fault is covered 

by deposits of Quaternary glacial debris ranging in thickness from several 

meters to more than 30 meters. Two other highly anomalous areas- one of 

Au t Zn t and Hg, and one of Zn, Ag, Up, and MO -correlate x<7ith silicified 

granodiorite along the trace of the Meadow Creek fault. These anomalies 

are not related to known ore deposits and merit further investigation.

The enrichment of metals in mull ash in the area of thick glacial 

debris suggests that the metals migrate from bedrock unvard through the 

glacial debris, are taken up by the forest vegetation, and are concentrated 

in the mull as the litter fron the vegetation decays. The findings indicate 

that mull is the most useful geochemical sampling medium in the stibnite 

area because the bedrock is deeply buried beneath deposits of transported 

material such as colluvium or glacial debris.



INTRODUCTION

Geochemical investigations south of Stibnite, Idaho (fip. 1), show 

that high values of Sb, As, Au, Zn, Ag, and Mo in the ash of mull (the 

forest humus layer) and of Hg in soil outline an anomalous area which is 

more than 1.5 km long and 1 km wide along the trace of the Meadow Creek 

fault zone.

This major north-south-trending fault zone has yielded more than 

27,800 tons of antimony, 250,200 oz. of gold, and 1,000,000 oz. of silver 

from two major mines, the Meadow Creek and the Yellow Pine, located 1.5 km 

and 4.5 km north of the anomalous area, respectively (Cole and Bailey, 

1948, p. 4; U.S. Bureau of Mines, 1948-1951, 1953-1955). In addition, 

831,829 units of tungsten (WO,,) were mined from the Yellow Pine mine between 

August 1941 and December 1945 (Cole and Bailey, 1948, p. 4).

Tiie geochemical investigations included in this renort consist of 

a study of the distribution and 'association of antimony, arsenic, silver, 

gold, zinc, and molybdenum in the ash of mull in soil (A and B horizons), 

and in float and bedrock; and of the distribution of mercury in the A and 

B horizons of the soil and in float and bedrock.

Local place names not defined in this rer>ort or shown on the accompanying 

illustrations are taken from the Yellow Pine 15-minute topographic nap, 

edition of 1943.



116° 115C

45(

o Boise

o McCall

Yellow 
Pine

VALLEY 
COUNTY

IDAHO

10 20 Miles

10 20 Kilometers 
Approximate scale

.45C

IV.

Figure 1.--Index maps showing location of Valley'County and area of report,



The following members of the U.S, neolo^ical Survey analvzed the 

samples collected during the^e investigations: E. L. ^osier, .T. M. Nishi, 

J. R, Hassemer, J. P. Watternon, R. L. Turner, F. P. Welsch, R. M. O'Lea 

J. A, Domenico, R. T. Hopkins, Jr., J. D. Hoffraan, C. E. Kinp: > Jr., and 

P. N. Von Stein,



C.EOLOOY 

by ;B, F. Leonard

The ge'ology of the sampled area and its environs is shown in figure 2. 

The principal map units are the plutonic complex, the silicified zone, 

the Challis Volcanicn, and Quaternary deposits.

The plutonic complex here comprises granodiorite and alaskite of the 

Idaho batholith suite, in places coarsely interlayered with and intruded 

into Precambrian mica schist, quartzxte 9 amphibolite, and carbonate rocks 

of high metamorphic grade. The complex is divisible into a dozen subunits, 

only three of x^hich are shown in figure 2, The three subunite suffice to 

illustrate the internal structure of the complex and its relation to other 

map units. A brief description of the subunits accompanies the geologic 

map. Outcrops within the complex are sparse. Most of the area is thinly 

but extensively covered with grus and small rock fragments.
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A major silicified zone transects the s^nformr? and antiforms of the. 

p3utonic complex. This zone is the southern extension of the Moadov Creel: 

zone described by Cooper (1951). The Meadow C>reek fault, a principal 

element of the structure here termed the >T eadow Creek zone, shows on our 

figure 2 as a concealed fault ju'>t west of the portal of the Meadow- Creek 

mine. A massive quartz lode is exposed alonp; the cliffs east of Rock 

Rabbit Creek  , and silicified rock forms a few roches moutonnees near the

  Rock "Rabbit Creek, flcvinp north, enters Bip, Chief Creek 3.5 km 
uostream from the confluence of Bis Chief and Indian Creeks. The Rock 
Rabbit cabin is 1,5 Ion south of the nouth of Rock Rabbit Creek.

head of the creek, Elsex^here outcrops are sparse, but small bits of quartz 

mixed with-grus are widespread. The limits of the central part of the 

silicified zone can be determined by carefullv manning the quartz float. 

The rest of the zone ir> partly or wholly concealed by Ouatemary deposits. 

By analogy with silicified zones well exposed elsewhere in the repion, 

the silicified zone of the sampled area is inferred to consist of lodes, 

veins, veinlets, and stockworks of finely crystalline nuartz and chalcedony 

interspersed with unsilicifed and weakly silicified relics of the plutonic 

complex. Most of the quartz and soir-e of the granitic rock is stained yellow, 

brown, or pinkish, and some of the granitic rock is m"lonitic. Clay 

minerals are seldom seen, and the dimensions of individual nuart^-rich 

bodies are indeterminate. In addition to the main silicified zone shown 

in figure 2, areas of sparse quartz float too small to be mapped are 

scattered throughout the Plutonic complex. The main parts of the silicified 

zone, from north to south, are described as follows; their relation to the 

structures that control their distribution is noted.



The northern part of the zone is mantled hv Quaternary donor;its in 

the reservoir area hut indicated by float north and south of the divide 

between Me>adov Creek and Big Chief Creel:. The silicified zone generally 

follovs a north-striking shear zone or system of faults on vhich the 

apparent ric;hl-lateral displacement of minor netanomhlc rock units is at 

least 500 in and perhaps as much as 2,100 ri, A conspicuous bulge in the 

silicified zone seems to represent stockworks of nuartz veins and veinlets 

related to northeast-striking extension fractures developed by right-lateral 

movement along the meridional shear zone. Outside the sampled area, 

similar bulges along meridional silicified zones contain ore deposits. 

Within the sampled area, only part of the bulge has been prospected, 

evidently vithout success.



The .southern part of the silicafied zone is the tar; end of the Meadow 

Creek structure, here r>artlv concealed by glacial debris. The exposed 

lode^ previously mentioned, has been prospected on the Pock Rabbit claims 

by a sizable adit t now caved, and by ^mailer workings. At the portal of 

the main adit, near a bulce in the silicified zone, the lode consists of 

fine white replacement cuartz locally crackled and stained yellow-brown. 

Sparse outcroos 450 m south-southwest of the old cabin show bleached 

chalky alaskite and porphyritic granodiorite cut bv a narrow dike of rhvolite. 

Here, molybdenite and powellite are present. The molybdenite, intergrown 

xtfith povellite, a little jarosite, and unidentified brown alteration 

products, occurs as sparse small patches on joints in a nuartz veinlet in 

the granite. A fevT flakes of molybdenite are present in a quartz veinlet 

in the rhvolite. A pale greenish mineral that mav be. powellite is present 

nearby as particles in bleached alaskite. SDecirnens found at the cabin 

and at one of the prospects show a little azurite, malachite, and conper 

pitch in green omphibole schist like that found in the belt of mixed rocks 

east of the silicified zone. The bedrock source of the Conner-bearing 

specimens x<ras not seen.

The silicified zone ends abruptlv against a dike-bearinf, fault zone 

on the ridge 900 m south of the cabin. The horizontal offset of mixed-rock 

units suggests ri^ht-lateral displacement of 450-2,100 m alonf; the silicified 

zone at this latitude. If, as the peculiar dead look of the altered 

alaskite supj*ests, a cover of Challis Volcanics has recently been stripped 

from the southeast end of the zone, vertical displacement on the zone may 

be about 100 m, with the east wall UP,

10



Southward from the f.-suited end of the silicified zone t . a bulbous 

area of gneissoid hi.oti.te granodiorite, extending alnost to Indian Creek, 

is cut bv manv small fruits* The pranodiorite adjacent to these faults 

is stained yelJovish brown, a* if from oxidized pyrite, but no extensive' 

area of staining and no specks of ore minerals suggestive of a disseminated 

sulfide deposit could be found, in spite of careful search. Other stained 

areas x^est-southx-rest of the faulted end of the silicified zone lie within 

a slight aeromagnetic high (peak intensitv 1691 gammas) shown on the 

geologic nap of the Idaho Primitive Area (Cater and others, 1973, pi. 1),

Park-green latite breccias and tuffs of the Challis Volcanics are 

present in fault blocks downdropped along the southeast side of Indian 

Creek, and small slivers of buff rhyolite tuff are present along the 

transverse fault that cuts off the silicified zone on the divide at the 

head of Rock Fabb it Creek, The latitic rocks are part of the lox;er, 

latitic unit of the Challis of the Thunder fountain caldera. At this 

latitude, they nark the west edge of the local Challis field. The slivers 

of rhyolite tuff (too small to show on the mar<) presumably belong to the 

up-oer, rhyolite unit of the Challis. If this inference is correct, and 

if the latitic rocks in this area have their usual thickness of 350-450 in, 

the slivers of rhyolite tuff have been dovndro^ped at least 350 m alonp 

the transverse fault. The alternative hypothesis, that the slivers are 

tuff dikes emplaced along the fault or caught UP in it, is unsupported 

by evidence, for'tuff dikes have not been shown to exist vithin the local 

Challis field or its environs.

11



A few dikes of buff rhyolite nnd tureen ish latite crop out in and near 

the silicified zone. The dikes, 3, to 15 ID ^ide, can seldom be traced more 

than 50-100-in. I'ost of the dikes strike northeast; tvo strike northwest,
>>

In appearance, composition, and slight alteration, these dikes are like 

thousands of others in the region. rive km southeast of the samnled 

area, rhyolite and latite dikes of the Little Pistol swam cut the Challis 

Volcanics,

The relations amonf silicification, introduction of metals, and 

emplacement of dikes are inadequate.lv knovn for this area and enuivocal 

for other silicified zones in the. region. (For a discussion of another 

silicified zone, see Leonard and others, 1968, p. C20.) For the sampled 

area, the critical facts are: Tertiary dikes cut the silicified zone, 

the dikes resemble tho^e known to cut the Challis Volcanics nearbv, and 

a dike near the head of Feck Rabbit Creek contains a little molybdenite

in a nuartz veinlet. The inference is that at least sone quartz and some
» 

metals are younger than the dike.

12



Ouaterrmr" deposits mantle the placial vallev north and south of 

the former Stibnite Reservoir, fill the vallev of Big Chief Creek, and 

cover the northern half of the U-shapcd vallev of Pock Rabbit Creek. 

From south to north in the reservoir area, in the direction of local 

dee movement, the deposits are mainly moraine debris and reworked 

'colluvium, lake beds, and larp.e ice^orn and vaterworn boulders gullied by 

floodvatcrs released when the reservoir dam broke in 1965, At and belov 

the damsite, the thickness of coarse valley fill exceeds 30 m; it may be 

about 100 p. locally. Above the damsite, in the. flat stretch of the hanring 

valley, the thickness of stream, lake, and glacial deposits mav ranpe 

from some meters to nore than thirty meters. A Ion?' Big Chief Creek, the 

thickness of valley fill alluvium, revrorked glacial deposits, small 

moraines, and local block streams is at least some tens of meters. South 

of Big Chief Creel:, small lateral and medial moraines from the local 

cirque converge northward to form a thick mass of morairial and snovslide 

debris whose components are not exposed. The considerable thickness of 

Quaternary deposits overlying the extension of the Meadow Creek fault zone 

in several areas of intense eceocheriical anomalies presents a problem if 

the anomalies are to be explored.

13



The faults of the area are representative of the lar^e fractures of 

Tertiarv and Quaternary ago that dissect this part of Idaho. The > feadow 

Creek fault zone and its southern extension in the sampled area are part 

of a rxn (̂ -f racture system related to the collapse of the Thunder Mountain 

caldera (see Leonard, B. F. in U e S. Ceolo^.ical Survev, 1971, p. A36, for 

'a preliminary note on the. caldera). Concealed faults of northeast strike 

in the valleys of Meadow Creek, the upper part of Bip, Chief Creek, arid 

Indian Creek are segments of radial fractures related to caldera collapse. 

Rotational strain of regional extent followed collanse and was relieved 

In part hv rl^ht-lateral shear alonp. sone of the meridional rinft fractures, 

such as the Meadow Creek fault zone, and in part by the development of 

northeast-striking extension fractures. Block faulting related to renewed 

subsidence then occurred in multiple stages: developing new fractures, 

making use of old ones, and piving rise to small-scale tonepraphic anomalies 

such as severed block streams and faulted stream terraces. For the region, 

repeated deformation according to different stvles is the rule; for the 

area, recognition of the complexity of the regional fracture pattern is 

a desirable preliminary to exploration of the geochemical anomalies shown 

in the accompanying maps.



The radial fault along Meadow Crock has special significance for 

exploration because of its peculiar effect on the Meadow Creek fault zone. 

The radial fault, thought to be vertical, is here named the Tailings Pond 

fault* Along it, apparent riflit-lateral offset of structures or rock units 

increases toward the southwest: the *!eadow Creek fault zone is perhaps 

offset 50-100 m; the unit of nixed rocks (fig. 2) is offset about 750 m. 

The amount of offset is not precisely determinable, owing to the uncertainty 

of projecting these features to the trace of the Tailings Pond fault; but 

within the limits of permissible assumptions, the offsets define a hinge 

fault whose pivot point is within 150 m east or west of the Meadow 

Creek-Thunder Mountain road junction at Stibnite. The total angular 

displacement defined by these crude data is 10°-25° in the plane of the 

Tailings Pond fault, and the relative notion is north block up, south 

block down. If displacement was of the same magnitude but opposite sense

for each block, the angular displacement for each block was 5°-12°.
i 

Hypotheses of pull-anart or ripht-lateral shearing along the Tailings

Pond fault do not adeouately account for the southwestward increase in

offset, noted above, and are not consonant with the style of displacement

to be expected from recurring adjustment to subsidence along radial fractures.

15



Three correlatives of hinge movement on the Tailings Pond fault are 

of economic interest. First, the dip of the Meadow Creek fault zone at 

the Meadow Creek mine (Cooper, 1951; average dip of 75° x-^est shown on cross 

section^ pi. 44) must have been almost vertical before hinge faulting on 

the Tailings Pond fault. Second, the hinge movement would presumably have 

caused the south extension of the Meadow Creek fault zone to depart from 

the vertical and dip eastward. The dip angle cannot be determined from the 

geologic map, but an east dip at a high angle is consistent with the 

slight southeastward curving of the silicified zone as its centerline is 

folloxv'ed downslope from the Old Thunder Mountain Road to Big Chief Creek. 

Third, hinge movement swinging the block south of the Tailings Pond fault 

^[ownward increases the likelihood of preserving an ore shoot comparable 

to that at the Meadow Creek mine in the southern block, if a southern 

extension of the shoot ever existed*

16



GEOCHEM J CAL IN VEST IGAT IONS

>fatcrial sampled

Samples of mull and soil were collected for this study at 229 sites; 

rocks were collected at 216 of thc^o same sites. Sample sites are shox^n 

on the. accompanying gecchcmical maps (figs. 3-5, 7-9, 11-13, 15, 17 9 18, 

20-22, 24-26). Nearly all the null samples were collected beneath individual 

coniferous trees of species including alpine fir C-

lodgepole pine (Pjjjuis^ ^cm^torta) , Douglas fir (Psoudotsuf a i^er^zj. e s i i ) , 

Engelmann spruce (Pjicca engelmanni) , and limber nine (j^jjvug. _fj.ex^ij_is ) $ 

or from beneath a combination of these species, Mull derived from conifers 

was collected nt all except ten sites. Within the boundaries of the bed of 

the Stibnite Reservoir, the mull layer has been formed from sedges and other 

small plants.

The coniferous mull is present as pads, 2-10 cm thick. Varying 

quantities of mineral matter have been added to the pads by the activities 

of rodents, by sheetwash, and by wind.

A layer of gray to gray-brown, ash-textured soil (3-10 cm thick) that 

contains abundant small roots is present beneath the mull layer. This 

layer is the A soil horizon. The B soil horizon is composed of weathered 

cobbles and yellow to yellow-brown, coarse to fine sand of colluvial or 

glacial origin. At all sites except those in the bed of the drained 

reservoir, both horizons were sampled. The B horizon x-;as sampled to an 

average depth of 30 cm. In the bed of the drained reservoir the A horizon 

(15-20 cm thick) is composed of black to dark-gray, highly organic, silty 

clay; the B horizon (20-25 cm thick) is composed of sandy silt and has a 

lover organic content than the A horizon. Both the A and B horizons v?ere 

sampled at each of the ten sites.

17



Samples of rock were collected at all the sites except for 13'that 

are in and adjacent to the bed of the drained reservoir. Float x^as the 

main tvne of rock collected, because bedrock was exposed at only 14 of the 

sample sites.

Analytical procedures

Scvaral analytical procedures were used. Au and Hg were determined 

by atomic absorption methods (Thompson and others, 1968; Vaughn and McCarthy, 

1964), The other elements were determined in mull ash by a scjniquantitative 

spectrographic method for organic materials (Mosier, 1972) , and in soils 

and rocks by another semiquantitative spectrographic method (Grimes and 

Marranzino, 1968).

Soil samples were sieved, and the minus 2-millimeter fraction was 

ground and pulverized for analysis* Mull samples were sieved to remove 

rock fragments and large pieces of litter, and the minus 2-millimeter 

fraction was ashed. A small split was taken from the ashed sample and 

sieved through a 0.25-millimeter sieve to remove sand-sized grains, and the 

minus 0.25-millimeter fraction was analyzed. A 10-gram split fron the 

sieved and ashed mull sample was analyzed for Au. The ash of the mull, 

as the term is used in this report, comprises the admixed mineral matter 

and the ash of the organic matter. The metal content of the mull samples 

is reported on an ashed-weight basis.

18



Geochenica.l anomalies

Results of the f^eocheniical investigations are summarized in the 

geocheraical .maps of the distribution of Sb , As, Au, Ag, and Mo in mull ash 

and soil, of Zn in mull ash, and of Ilg in soil (fij'.s. 3-5, 7-9, 11-13, 15, 

17, 18, 20-22, 24-26). The analytical data are summarized in the accompanying 

histograms which show the percent frequency distributions of these metals* 

Anomalous elemental values v;ere picked arbitrarily from the percent frequency 

distributions of the elements as shovn by the frequency histograms (figs. 6, 

10, 14, 3.6, 19, 23, 27).

19



The north-central part of the napped area contains conspicuous positive 

anomalies of Sb, As, Au, Zn, AJT, and Mo in mull ash (figs. 3, 7, 11, 15, 20, 

24). The distribution of Sb in null ash at a minimum concentration of 150 npm 

(parts per million) is pervasive over a large part of the northern third of 

the mapped area (fig. 3). Antimony in null ash at a minimum-concentration 

of 300 ppm, however, delineates a positive anomaly about 1,5 km long that 

correlates in part with the trace of the Meadow Creek fault zone. Highly 

anomalous Sb values were detected in the a.sh of the coniferous mull but not 

in the ash of the mull formed from the small plants growing in the bed of 

the Stibnite Reservoir. The anomalous concentrations of As, Au, Zn, and Mo 

in mull ash (figs. 7, 11, 15, 24) are somexdiat coextensive with the highly 

anomalous concentrations of Sb along the trace of the >?eadow Creek fault 

zone. A positive anomaly of Ag in mull ash (fig* 20) also correlates, in 

part, with these anomalies. All these anomalies are primarily within an 

area where the Meadow Creek fault zone in concealed by rather thick deposits 

of glacial debris, and for the most part they are defined by high elemental 

concentrations in the ash of mull fomed from trees growing in the glacial 

debris. In contrast to Sb concentrations in mull ash, highly anomalous 

As and Mo concentrations were found in the ash of the mull layer formed 

on the bed of the Stibnite Reservoir (figs. 7, 24).

A spatial correlation exists between the positive anomalies of Zn and 

Au in mull ash in part of the zone of silicified biotite granodiorite in 

the central part of the mapped areas (figs. 11, 15). These anomalies mav 

be mostly derived from the silicified rock.

Positive anomalies of Ag and Zn in mull ash (figs. 15, 20) correlate 

spatially with each other in the southern part of the. mapped area where the 

coextensive Ag and Zn amomalifts roughly outline the boundaries of the southern 

end of the zone of silicified biotite granodioritc.
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With the exceptions of Sb, Hg, and Ag, the anomalies in soil are 

relatively small and s.cattnred* Antimony, one of the exceptions, fonns 

extensive positive anomalies in the A horizon of the colluvial noil on the 

hillsides east and west of the Meadow Creek fault zone in the northern part of 

the mapped area (fig. 4). I-'ercury (fig. 17) forms positive anomalies in the 

A horizon soil that are coextensive x-jith those of Sb, As, Au, Ag, and Ho in 

mull ash in the northern and central parts of the mapped area. Silver in 

the A and B horizons of the soil (figs* 21, 22) and Hg in the. A horizon (fig. 17) 

form conspicuous anomalies that are coextensive with the Ag and Zn anomalies 

in mull ash that outline the southern part of the silicified zone.

Rock samples yielded little useful information. Most of the few samples 

that did contain anomalous amounts of metals (figs. 6, 10, 14, 19, 23, 27) 

were collected from bedrock or near bedrock, either in the extreme southern 

part of the area or in the vicinity of Indian Creek Point. Sampling was 

probably biased toward unaltered float in the areas of colluvium and glacial 

debris, because the altered float, where seen, had disintegrated into very 

small pieces which graded into soil-sized material (less than 2 mm in diameter).

Tungsten, a metal to be expected in the local assemblage, was not 

found in the samples of either mull or soil and was detected in only four 

samples of float. These four float samples that contained W were collected 

west of the trace of the Meadow Creek fault in the north-central part of the 

area (data not illustrated). The lack of W in the rest of the samples may 

be due either to the relative insensitivity of the analvtical method used 

(lower limit of sensitivity 50 ppm) or to a lack of highly anomalous amounts 

of W in the bedrock.
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Metal enrichment in null ash

The seochenical maps and histograms (figs. 3-27) indicate the enrichment 

of elements in mull ash relative to soil. The. minimum concentrations shown 

on the gcochernical maps for Sb and As in mull ash are greater by a factor 

of 30 for Sb and by a factor of 7 for As than the minimum values shovm for 

Sb and As in soil.

The histograms of the elements in mull ash and soil (figs. 6, 10, 14, 

16, 39, 23, 27) show that inull ash is highly enriched in Sb and is somewhat 

enriched in As and Au. Mull ash is also enriched in Zn (data not illustrated). 

The results for Ag and Mo in mull ash are not directly comparable to those 

in soil, owing to the greater sensitivity of the method used for analyzing 

these elements in pull ash.

Contamination

We .attribute the ui£l:al anomalies in mull and soil primarily to a 

local bedrock or bedrock-derived source. If, instead, the anomalies 

result from contamination, the three principal sources from which antimony- 

could have been dispersed as a contaminant throughout the sampled area

are (1) windblown dust from the milling operations at Stibnite, (2) windblown
i

dust from the tailings pile, and (3) airborne particulates from the smelting 

operations at Stibnite* The possibility that some contamination has 

occurred in the sampled area cannot be eliminated. The point at issue is 

whether contamination by windborne particles accounts for the major metal 

anomalies. The following evidence indicates that it does not.
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Wind direction and length of dry season arc. the critical factors 

in assessing post-milling redistribution of tailings. Wind records were 

not kent while a weather station operated at Stibnite, but the State 

Climatologist of the National Weather Service in Boise stated that the 

prevailing wind in this region in Idaho is from the southwest (K. A. Rice, 

oral cornmun. , 1973). Certainly this is the observed direction during June 

to October, 1957-72 (B. F« Leonard, written commun., 1973). A north- or 

northwest-prevailing wind, however, x-;ould be required to contaminate the 

reservoir area with dust from the milling or smelting operations. The 

near-ground eddy motion shown by dust devils developed downwind of the 

tailings pile during the summer months is to and fro along I'eadow Creek, 

with a strong northeast, down-valley component. Many of the dust devils 

are dissipated near the Meadow Creek-East Fork road junction, at less than 

30 m above ground. Their contribution of dust to air circulating above. 

30 ra is not visible; it is judged to be small. As the tailings were moist 

during the milling operation and are now snow-covered during 6 raonths of 

the year and damp for another 3 months, redistribution of the tailings 

by wind is effectively confined to the three dry summer months and 

restricted to the period between cessation of milling (June 1952) and the 

collection of geochemical samples (August 1970), In conclusion, climatic 

factors make windborne tailings an unlikely source of the major geochemical 

anomalies in the samoled area.
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Just as there is no evidence for prevailing north and northwest winds, 

there- is no evidence that large quantities of dust or fumes escaped during 

milling or smelting operations. The ore war, coarsely crushed and grinding 

x^as wet (Bradlc.y, 1942; Cole, and Bailey, 1948)-. The smelter operated only 

from 1948 to 3952. During this period, the smelter yielded about 6,900 metric 

tons cf antimony metal (U.S. Bureau of Mines, 1953-1955). About 1,800 metric 

tons of cathode Sb metal from the Sunshine mines, Coeur d'Alene district, 

was refined in the smelter in 1956 (U.S. Bureau of Mines, 1958). The amount 

of Sb released into the atmosphere from the smelter is unknown, but the 

data in Table 1 indicate that a loss.of 60 metric tons of Sb would be required 

to account for the Sb present in mull and soil of the sampled area, or 

35 metric tons of Sb in the mull alone. If that much particulate matter 

had to be. transported southward from the smelter, a far larger quantity 

would presumably be borne directly downwind. Flue losses of this magnitude 

seem unreasonable to us.

The foregoing arguments against: contamination have dealt with the 

antimony milling arid smelting operations at Stibnifce. Anomalous concentrations 

of Ilg and Zn are present in soil and mull collected in the sampled area; 

yet significant quantities of these elements have not been reported to occur 

in ores of the Meadow Creek and Yellow Pine mines. The Hg and Zn anomalies 

can hardly have resulted from treatment of the local ores. However, the 

location of anomalies of these, metals, as well as Sb, Au, and Ag anomalies,   

along the trace, of the Meadow Creek fault, offers strong, evidence that Hg and 

Zn, and probably Sb f As, Au, and Ag concentrations in mull ash are derived 

from mineralized rock in the fault zone beneath-the glacial debris.
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In order to gather further evidence on the source of the Sb, seven 

samples of mull containing 100-1jOOO ppm Sb were studied in detail. Four 

samples were collected in the sampled area and. three s armies were collected 

in a mineralized area 5 kn cast of Stibnite, where contanination from the 

milling and smelting operations at Stibnite was judged to be insignificant. 

These samples were separated into fractions to determine whether the bulk 

of the Sb in them was in the organic fraction or in the sand-ond-silt fraction. 

The organic fraction in all the samples contained about 90 percent of the 

total Sb. Moreover, needles of pine^ spruce, and fir trees, and leaves of 

willow (salix sp.) and myrtle blueberry (vacciniurn n v rt illus) collected 

at the mull sample sites contained as much as 30 ppm Sb. These results do 

not confirm that Sb is coming from bedrock beneath the sample sites. They 

do suggest, however, that» because of the intimate relationship between Sb 

and the orranic materials s Sb has be on con rent rater! in the mull, not as a 

result of contamination, but as-a result of a natural bionjeochemical cycle. 

In this cycle, Sb is leached from bedrock, is taken up by the vegetation, 

and is concentrated in the mull as the needles, leaves, and other vegetation 

parts decay*



CONCLUSIONS

The arcal overlap of positive anomalies of Sb, As, Au, Zn, Ag, and Mo 

in mull ash and of positive anomalies of Hg in soil with the concealed southward 

extension of the Meadow Creek fault zone indicate 1'? that these elements have 

been leached from the fault zone and have moved through the glacial debris 

to the root zone whore they are taken up by the trees and accumulated in the 

needles, leaves, and possibly other tree parts* These elements nay, in turn, 

be concentrated in the mull as the tree parts decay. This process is further 

substantiated by the presence of Sb in conifer needles and by the very high 

percentage of Sb found in the organic fractions of the fractionated mull 

samples. These findings indicate that this area is an attractive exploration 

target and' suggest that mull is the most useful sampling medium in stibalpine 

forested areas where the bedrock is deeply buried beneath thick deposits 

of transported material such as colluvium or glacial debris.

27



In the northern third of the mapped area, the pervasive distribution 

of Sb in ;null ash at a minimum concentration of 150 r>pm sup.p.ests that Sb 

may have been dispersed in part by windblown materiaj from the mining, 

milling, and smelting activities at Stibnite, Another source for this 

anomaly nay be antimony-bearing rock fron snail silic.ified zones and minor 

fractures related to both the major ring and radial fractures that dominate 

the structure of the area. These sources are further indicated by Sb 

anomalies in the A horizon soil, anomalies which are almost totally in the 

colluvium on the hillsides to the east and west of the. fault zone. These 

anomalies are probably caused mainly by the inclusion of mineralized rock 

into otherwise barren soil. The lack of Sb anomalies in the soil on ?.l.ac±al 

drift may be accounted for by the fact that much of the glacial debris was 

derived from the south where the bedrock apparently contains relatively 

small amounts of Sb.

The positive anomalies of Au and Zn in null ash and IIg in soil in the

( 
central part, and Ag and Zn in mull ash and Hg in soil in the southern part

of the mapped area suggest the presence of mineralized' bedrock within the 

poorly exposed silicified zone. These anomalies may also be attractive 

exploration targets'.
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Figure 3. Geochemical map of Sb distribution in mull ash. Geology shown: 
Qd = Quaternary deposits, Ts = silicified zone, K5.m = mixed 
alaskite and Precarabrian metasedimentary and metavolcanic 
rocks, Kig - garnet-bearing biotite granodiorite, Kigd = 
biotite granodiorite. Heavy dashed and dotted lines are faults,
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Figure 4. Geochemical map of Sb distribution in A horizon soil. Geology 
shown: Qd = Quaternary deposits, Ts = silicified zone, Kirn = 
mixed alaskite and Precambrian metasedimentary and metavolcanic 
rocks, Kig = garnet-bearing biotite gran-odiorite, Kigd = 
biotite granodioritc. Heavy dashed and dotted lines are 
faults.
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Figure 5. Geochemical map of Sb distribution in B horizon soil. Geology 
shown: Qd = Quaternary deposits, Ts = silicified zone, Kirn = 
mixed alaskite and Precambrian metasedimentary and metavolcanic 
rocks, Kig = garnet-bearing biotite granodiorite, Kigd = 
biotite granodiorite. Heavy dashed and dotted lines are 
faults.
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Figure 7. Geocheraical map of As distribution in mull ash. Geology shown 
Qd = Quaternary deposits, Ts = silicified zone, Kim = mixed 
alaskite and Precambrian metasedimentary and metavolcanic 
rocks, Kig = garnet-bearing biotite granodiorite, Kigd = 
biotite grariodiorite. Heavy dashed and dotted lines are 
faults.
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Figure 8. Geochemical map of As distribution in A horizon soil. Geology 
shown: Qd - Quaternary deposits, Ts = silicified zone, Kim = 
mixed alaskite and .Precarabrian metasedimentary and metavolcanic 
rocks, Kig - garriet=bearing biotite granodiorite, Kigd = 
biotite granodiorite. Heavy dashed and dotted lines are faults,
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Figure 9. Geochemical map of As distribution in B horizon soil. Geology 
shown: Qd = Quaternary deposits, Ts = silicifled zone, Kim = 
mixed alaskite and Precambrian metasedimentary and metavolcanic 
rocks, Kig = garnet-bearing biotite granodiorite, Kigd = 
biotite granodiorite. Heavy dashed and dotted lines are faults,

 y*^,,*,,^,,,.,?. .,.»>-_^,.^,.-jy^ygj.,,,,.,,. , ,., - . _,....,^,.,.
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Figure 11. Geochemical map of Au distribution in mull ash. Geology shown: 
Qd = Quaternary deposits, Ts - silicified zone, Kim = mixed 
alaskite and Precambrian metasedimentary and metavolcanic 
rocks, Kig = garnet-bearing biotite granodiorite, Kigd = 
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Figure 12. Geocheraical map of Au distribution in A horizon soil. Geology 
shown: Qd = Quaternary deposits, Ts = silicified zone, Kirn = 
mixed alaskite and Precambrian metasedimentary and metavolcanic 
rocks, Kig = garnet-bearing biotite granodiorite, Kigd = 
biotite granodiorite. Heavy dashed and dotted lines are 
faults.
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Figure 17. Geochemical map of Hg distribution in A horizon soil. Geology 
shown: Qd = Quaternary deposits, Ts = silicified zone, Kirn = 
mixed alaskite and Precambrian metasedimentary and metavolcanic 
rocks, Kig = garnet-bearing biotite granodiorite, Kigd = 
biotite granodiorite. Heavy dashed and dotted lines are 
faults.
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Figure 18. Geochemical map of Hg distribution in B horizon soil. Geology 
shown: Qd = Quaternary deposits, Ts = silicified zone, Kim ~ 
mixed alaskite and Precambrian metasedimentary and metavolcanic 
rocks, Kig = garnet-bearing biotite granodiorite, Kigd = 
biotite granodiorite. Heavy dashed and dotted lines are 
faults.
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Figure 20. Geochemical map of Ag distribution in mull ash. Geology shown: 
Qd = Quaternary deposits, Ts = silicified zone, Kiin = mixed 
alaskite and Precajnbrian metasedimentary and metavolcanic 
rocks, Kig = garnet-bearing biotite granodiorite, Kigd = 
biotite granodiorite. Heavy dashed and dotted lines are 
faults.
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Figure 21 Geochem7*cal map of Ag distribution in A horizon soil. Geology 
shown: Qd = Quaternary deposits, Ts = silicified zone, Kim = 
mixed alaskite and Precambrian metasedlmantary and metavolcanic 
rocks, Kig " garnet-bearing', biotite granodiorite, Kigd = 
biotite granodiorite. Heavy dashed and dotted lines are 
faults.
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Figure 22. Geochemical map of Ag distribution in B horizon soil. Geology 
shown: .Qd = Quaternary deposits, Ts = silicified zone, Kim = 
mixed alaskite and Precambrian metasedimentary and metavolcanic 
rocks, Kig = garnet-bearing biotite granodiorite, Kigd = 
biotite granodiorite. Heavy dashed and dotted lines are 
faults.
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Figure 23. Histogram of Ag distribution in mull ash, soil, and rock.
ND: Not detected at lower limit of determination for analytical
method used. 50
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Figure 24. Geochemieal map of Mo distribution in mull ash. Geology shown; 
Qd = Quaternary deposits, Ts = silicified zone, Kirn = mixed 
alaskite and Precambrian metasedimentary and metavolcanic 
rocks, Kig = garnets-bearing biotite granodiorite, Kigd = 
biotite granodiorite. Heavy dashed and dotted lines are 
faults.
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Figure 25. Geochemical map of Mo distribution in A horizon soil. Geology 
shown: Qd = Quaternary deposits, Ts = silicified zone, Kirn = 
mixed alaskite and.Precambrian metasedimentary and metavolcanic 
rocks, Kig = garnet-bearing biotite granodiorite, Kigd = 
biotite granodiorite. Heavy dashed and dotted lines are 
faults.
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Figure 26. Geochemical map of Mo distribution in B.horizon soil. Geology 
shown: Qd - Quaternary deposits, Ts = silicified zone, Kim = 
mixed alaskite and Precambrian metasedimentary and metavolcanic 
rocks, Kig = garnet-bearing biotite granodiorite, Kigd = 
biotite granodiorite. Heavy dashed and dotted lines are faults,
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Figure 27. Histograms of Mo distribution in mull ash, soil, and rock.

ND: Not detected at lower limit of detennination for analytical 
method used.


